I N T R O D U C T I O N
Occurrence of L-asparaginases (L-asparagine amidohydrolase, EC. 3.5. I . I) in fungi, yeasts, bacteria and animal cells, and their antitumour effects were reviewed by Adamson & Fabro (1968) and . With respect to the occurrence of L-asparaginase in fungi, Dox as early as I 909 found the activity in Penicillium camemberti. In I 928 and I 930, L-asparaginase of Aspergillus niger was studied by Bach and Schmalfuss & Mothes. Recently, DeAngeli et al. (1970) reported on L-asparaginase of A . terreus; the enzyme suppressed the growth of Walker 256 ascites sarcoma in rats. Scheetz, Whelan & Wriston (1971) studied the properties of L-asparaginase purified from mycelia of Fusarium tricinctum, and pointed out the inability of the enzyme to suppress the growth of GC3HED lymphosarcoma in mice. Arima, Sakamoto, Araki & Tamura (1972) examined the extracellular formation of c-asparaginase by a variety of micro-organisms and indicated that the enzyme was produced by several species of Penicillium, Aspergillus, and Nectria. We have studied the distribution of L-asparaginases among micro-organisms and have found them in Ascomycetes and Fungi Imperfecti as well as in bacteria and yeasts (Imada, Nakahama, Igarasi & Isono, I 973) . In that study we noticed that a large proportion of Fusarium species produced extracellular L-asparaginase. In the present report, studies on the distribution of L-asparaginase in species of the genus Fusarium and in related genera have been undertaken to investigate further the correlation between the distribution of enzyme activities and the classification of microorganisms.
M E T H O D S
Organisms. All the fungal strains used in the present experiments were cultures held at the Institute for Fermentation, Osaka, Japan.
Cultivation. Fungal strains were grown on agar slants of M medium (pH 6.0) which contained (g/l distilled water) : sucrose, 30 ; Polypepton (Daigo Nutritive Chemicals, Osaka, Japan), 5 ; beef extract (Wako Pure Chemicals, Osaka, Japan), 2; yeast extract (Difco NaCI, 5. Flasks were shaken at 120 rev./min on a reciprocating shaker with 8 cm stroke for 3 and 5 days at 28 "C.
Enzyme preparations. Culture broths were filtered through Toyo no. 2 filter papers (Toyo Roshi Kaisha, Osaka, Japan) and the filtrates were then centrifuged at Sooog for 10 min. The supernatant fluids were used as enzyme preparations.
L-Asparaginase assay. A reaction mixture containing 0.8 pmol of L-asparagine, 10 pmol of tris(hydroxymethy1)aminomethane-HC1 buffer (pH 7.2) and an enzyme preparation in a total volume of 0-1 ml was incubated at 37 "C for 30 min. The reaction was stopped by the addition of 3.7 ml of 0.008 M-trichloroacetic acid. A blank test, in which L-asparagine was added after the addition of trichloroacetic acid, was run for each experiment. Twenty minutes after the addition of 0.2 ml of Nessler's reagent (Wako Pure Chemicals, Osaka, Japan), with incubation at 15 to 20 "C the extinction at 450 nm was measured with a Shimadzu Bausch-Lomb Spectronic 20 colorimeter in a + in cell. The amount of ammonia liberated from L-asparagine was determined from the difference in the extinctions of experimental and blank reaction mixtures. One international unit (i.u.) of L-asparaginase is the amount which liberates I pmol of ammonia in I min in the above described reaction conditions.
RESULTS A N D DISCUSSION
Formation of L-asparaginase by Fusarium species. Out of 50 strains of Fusarium species, 47 strains formed more than 0-1 i.u. of extracellular L-asparaginaselm1 (Table I ). There were many strains which produced high (more than 0.5 i.u./ml) levels of L-asparaginase: Fusarium oxysporum, 9 out of 24 strains; F. solani, 16 out of 18 strains; F. caucasicum, the one strain; F. culmorum, I out of 2 strains; F. roseum, 2 out of 4 strains. Several species, such as F. oxysporum 1F05264, 9331, F. oxysporum f. h i 1~05880, F. oxysporum f. narcissi 1~05265, F. solani 1~05977, 7154, 7163, 8510, I;: caucasicum 1~05979 and F. roseurn 1~05421, formed extremely high levels of L-asparaginase activity (more than 2 i.u./ml) in their culture filtrates.
It thus appears that the extracellular formation of L-asparaginase is one of the common properties within the genus Fusarium.
On: Wed, 09 Jan 2019 09:02:19 Table 4 . L-Asparaginase formation by Gibberella species after 3 and 5 days of culture There are several ascomycete genera, Hypomyces, Nectria and Gibberella, which have a Fusarium state in the imperfect cycle. Species of these genera have been examined to see whether they produce extracellular L-asparaginase or not.
In Table 2 Gibberella species are also known to have a Fusarium state, but their ability to form Lasparaginase was small, as shown in Table 4 .
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These results show that the occurrence of a certain enzyme may reflect the taxonomy of micro-organisms. We understand that mere knowledge of enzyme activities solves no taxonomic problems, and that the use of enzyme activities in taxonomic keys sometimes presents problems. However, the accumulation of knowledge of enzyme activities and properties may give some hints in classifying interrelationships among micro-organisms and in solving problems of evolution of micro-organisms.
The L-asparaginase of Fusarium species suppresses the growth of 6C3HED lymphosarcoma in mice. Its enzymatic properties and antitumour activities will be reported elsewhere.
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